Characterization of the sigmaE-dependent rpoEp3 promoter of Salmonella enterica serovar Typhimurium.
Using a two-plasmid system, we recently identified sigma(E)-dependent promoters directing expression of the sigma(E) regulon genes in Salmonella enterica serovar Typhimurium (S. Typhimurium). Comparison of the promoters revealed a consensus sequence almost identical to the sigma(E)-dependent rpoEp3 promoter directing expression of rpoE. This two-plasmid system was previously optimized to identify nucleotides critical for the rpoEp3 promoter activity. However, two highly conserved nucleotides in the sigma(E) consensus sequence were not identified by this screening. In the present study, we have improved the two-plasmid screening system using a new optimized error-prone PCR mutagenesis. Together with site-directed mutagenesis, we further identified nucleotides critical for activity of the rpoEp3 promoter and quantified the effect of the particular mutation upon promoter activity. All the identified critical nucleotides of the rpoEp3 promoter (in capital) were located in the -35 (ggAACtt) and -10 (gTCtaA) regions and corresponded to the most conserved nucleotides in the sigma(E) consensus sequence. The expression of the wild-type and mutated rpoEp3 promoters was confirmed in S. Typhimurium and was found to exhibit a different pattern of sigma(E) activation compared with Escherichia coli, with a peak rpoEp3 promoter activity in early stationary phase followed by a decrease in late stationary phase.